Objective. The aim of this study was to assess the prevalence of epilepsy among school children between the ages of 7-17 in Izmir province, in Turkey.
Epilepsy is a widespread neurological disorder with a relatively high prevalence. The prevalence of epilepsy has been reported in a very wide range, between 2.3-44 per thousand in all age groups in different parts of the world 1 . Among the paediatric age group, the prevalence of epilepsy is 18.5 (0.8-49.0) per thousand [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . This wide range is probably due to the difference between study designs and population groups.
A limited number of studies have been reported from Turkey, in which all age groups were covered. Therefore the data on the prevalence and demographic characteristics of people with epilepsy in Turkey is insufficient. Prevalence rates have been reported as 7.39, 8.80, 10.20 and 6.10 per thousand [21] [22] [23] . In Okan et al.'s population based study, which was designed to examine the prevalence of neurological disorders during childhood period, the prevalence of epilepsy has been reported as 9.0 per thousand 24 . However, none of these studies gave a prevalence rate specific for school aged-children. In order to define the age specific epilepsy prevalence rate among children aged 7-17, a study was conducted on a sample drawn from primary and high school students of Izmir province.
METHOD
Izmir is the third biggest Turkish city located on the west coast of Turkey. Socioeconomic indicators of the province are amongst the highest in the country. Schooling until the 8th grade has been obligatory since 1997. However not all the children in this age group are attending school, even in Izmir province.
A cross sectional study was conducted in school children in the metropolitan area of Izmir. A stratified random sample was drawn from a sample frame of 420 054 students in all 443 public and private primary and high schools, excluding schools for those with mental retardation and developmental disorders 25 . The information on the study population was obtained from the Bureau of Statistics of the Provincial Education Administration of Izmir. The sample frame consisted 328 888 primary and 91 116 high school students. Stratification was done according to the subdivisions of the province and the sample was selected proportional to the primary and high school distribution in the subdivisions. The sample size was estimated as 4654 students with a confidence level of 95% using EPI Info 6 27 . The school were randomly chosen among 281 primary and 162 high schools, and they were represented in the sample proportional to their size. Each primary school had 8 levels with approximately 40 students in each class, while high schools had 3 levels with a similar number of students as the primary schools. Therefore, each primary school were represented by 320 students and each high school by 120 students in the sample (Fig. 1 ). Written permission was obtained by the provincial education administration of Izmir. A letter was sent to seek the consent of the families of the sample population.
The questionnaire, which had 22 questions, was prepared according to the prevalence study criteria of the guideline for epidemiologic studies which was proposed by The Commission on Epidemiology and Prognosis, International League Against Epilepsy (CEP/ILAE) in 1993 26 . Questionnaires were sent out to the families by the school administration, and were collected within 3 days. The response rate was 90.5%, and 4216 questionnaires were returned out of 4654 that were sent.
The dependent variable of the study was 'positive epilepsy history'. Socio-demographic status of the families, family history of epilepsy and febrile convulsion history, age of the onset, seizure history within the last year were also independent variables. In the questionnaire epilepsy is defined as 'fainting of the child with involuntary movements of extremities or the body, fixed eye movements, licking, with or without loss of consciousness' 26 . Children's families, who answered the question of epilepsy history as 'YES' were accepted as 'probable cases'. Probable cases had a telephone interview by a paediatric neurologist in order to confirm the diagnosis. During the telephone interviews the criteria for diagnosis were questioned in detail for verification of epilepsy cases. If the diagnosis had been made by a neurologist and listed in the follow-up procedure for epilepsy for a certain period of time, the child was accepted as an 'confirmed epilepsy case'. Therapeutics given by the specialist, birth history, tumours, trauma, cerebrovascular diseases, blood diseases were also recorded. Due to the prognostic differences, cases with a single seizure or a neonatal epileptic seizure history were excluded from the study. Five out of the 130 'probable cases' could not be reached by telephone or refused to answer.
In order to calculate the age specific prevalence, Izmir Provincial Health Administration's 1999 data of population, and 1990 census data were used. SPSS 8.0 software package was used for statistical analysis. Differences between groups were statistically tested using chi-square and confidence intervals were calculated by using EPI Info 6 27 .
RESULTS
Mean age was 11.0 (SD 3.0) for 1996 male students, and 11.4 (SD 3.1) for 2220 female students, cumulative mean of age for the study sample was 11.3 (SD 3.1). Out of 4216 respondents, 38 females and 28 males were classified as 'cases'. 14 students out of 66 cases, who had a positive seizure history, had their first seizure during the neonatal period (before the end of the first month); 5 of them described only one seizure; therefore, they were excluded from the epilepsy group. 47 responders, 25 female (53.2%) and 22 male (46.8%) were finally accepted as confirmed cases.
Age and gender specific prevalence rates for males, females and total population is shown in Table 1 . Prevalence rates for females, males and the total study population were found respectively to be 11.3, 11.1 and 11.2 per thousand. Prevalence of active epilepsy rates for females, males and total study population were found respectively to be 4.5, 7.0 and 5.6 per thousand population (Table 1) . There were no statistical difference between male and female children with epilepsy according to the age of onset of epilepsy (Table 2) .
Among epileptic 'cases' 28 (59.6%) had not had an epileptic seizure during the previous year, while 6 cases (12.8%) had had 1, 4 had had (8.5%) 2, 6 had had (12.8%) 3 and 2 had had (4.3%) more than 4 seizures during the same period of time (Table 3) . When we explored the epilepsy group's history in terms of a etiologic factors it was found that 1 case had brain tumour, 2 had cerebrovascular diseases (1 of them was a late vitamin K deficiency), 4 had a head injury history (3 of them were male), 6 cases had had a central nervous system infection in the past. Thirty-four cases gave no specific information about any aetiologic factor for epilepsy. Among the 47 cases who were included in the analysis of the study, 6 (13.3%) gave a positive birth trauma history; in this particular group of students school achievement was within normal limits. Students win epilepsy had higher febrile seizure history compared to the nonepileptic group (Table 4) . A febrile seizure history was positive for 12.4% of our study sample: the difference between epilepsy cases and the total study sample is statistically significant (P < 0.05).
DISCUSSION
In this study the cumulative epilepsy prevalence was 11.3 per thousand amongst females, 11.1 per thousand amongst males and 11.2 per thousand for the total population. The results are considerably higher than the developed countries data reported by Tsuboi 6 , Hauser 10 , Sangrador 11 and Maremmani 28 ; their results were 8.0, 5.7, 2.8 and 5.7 per thousand, respectively. This finding could be explained by the lower socioeconomic indicators of Turkey. On the other hand our findings are relatively low compared to the results reported from other developing countries 5, 29, 30 .
Active epilepsy is defined in the 'Guidelines' as 'positive epilepsy history within the last 5 years and continuing medication with an antiepileptic drug' 26 . In our study the active epilepsy prevalence was found to be 4.5 per thousand among females, 7.0 per thousand among males and 5.6 per thousand for the total population in the 7-17 age group. Previously, the active epilepsy prevalence for Turkey was reported as 10.01 per thousand for females, 10.39 per thousand for males and 10.20 per thousand for the total population by Karaagaç et al. 22 . Similar findings to Karaagaç et al.'s have been reported from Turkey 21, 23 . In many studies it has been reported that cumulative epilepsy prevalence rates for paediatric age groups are higher than the general population of people with epilepsy 1 .
The differences between the results of Karaagaç et al. 22 , the other prevalence studies from Turkey and our findings are probably due to differences between the sample population. In those studies samples were selected from the population which covered all age groups, however our study represents only students aged 7-17. Schools for special education, which serve children with different levels of mental retardationwho were known as high risk groups for epilepsywere not represented in our study. Thus, the actual prevalence rate could be higher than that reported in our study. In our study the active epilepsy prevalence rate was found to be half the cumulative epilepsy prevalence rate. Similar results have been reported amongst paediatric age groups previously e.g. 2/3 of the cumulative prevalence rate 31, 32 .
Although prevalence rates show a variation among age and gender groups, the 95% confidence intervals were not significantly differ.
There are some sources of bias, such as economic factors, that could affect our results. Economic factors force students to drop out of school and usually enter the labour force at an early age as a child worker. Therefore, we may not have found those children coming from the low economic income families, who are under higher risk for epilepsy.
A positive febrile convulsion history is a recognised epilepsy risk factor 33 . A febrile convulsion history was positive in 12.4% of the cases. Febrile convulsion prevalence is reported to be between 1-4% in western countries [34] [35] [36] . Since this risk factor is more common in Turkey, this might contribute to the higher prevalence rates found in our study compared to those in developed countries 6, 10, 11, 28 .
The significant association between a febrile seizure history and epilepsy is supported in the literature by the Rochester-Minnesota follow-up study which found that the risk of having epilepsy was 5 times higher for children with febrile seizures when they had reached the age of 25 and the cumulative epilepsy prevalence for children with positive febrile seizure history was reported to be 6% 35, 36 . In the developed western countries febrile seizure prevalence is reported to be between 1-4%, whilst it is 12.4% in our study. This would be another explanation for our high prevalence compared to that in developed countries.
Childhood epilepsy is increased when risk factors such as febrile seizures, head trauma, central nervous system infections, mental retardation and cerebral palsy are present 37 . Special education institutions for children with mental retardation and cerebral palsy are not wide spread in our country, and such an institution does not exist in Izmir. Therefore, these factors were not investigated. On the other hand, when the aetiologic factors wer examined, it was found that 18% of the cases had had a central nervous system infection, 13% had had birth trauma, 12% had had head trauma, 6% had cerebrovascular disease, 2% had a brain tumour history. Central nervous system infection and trauma history in our cases were higher than in most of the literature 38 .
Epileptic seizures were very well controlled in terms of attack rate in the previous year for the cases under treatment. A possible explanation of this result could be that resistant cases, due to pathologies such as birth defects, neurometabolic disorders or developmental abnormalities were probably under represented in our study population, since those patients usually drop out from school or attend special education institutions which were not included in our sample frame.
